Acridine-linked oligonucleotide probes for the short dAT-rich motifs in the 3'-untranslated region of cytokine genes.
We have investigated the use of oligonucleotide probes for identifying cDNA clones containing the short dAT-rich motifs found in the 3'-untranslated region of cytokine genes. To obtain sufficiently stable duplexes between the octameric probes used to identify genes containing the sequence dTATTTATT and its complement, it was necessary to couple an intercalating agent, an acridine derivative (acr), to the 5'-positions of the probes. The resulting octamers 5'-acr-dAATAAATA and, particularly, 5'-acr-dTATTTATT were successfully used to distinguish the complementary sequences in cDNA from internal, single point mismatched sequences. Southern blot analyses of plasmids containing IL-1 beta and IL-8 gave positive results with the 3' degenerate probe, 5'-acr-dTATTTATTN, clearly showing that the very short probe approach can be used in this type of analysis. Subsequently, in slot blot analyses we found that, even without the degenerate nucleotide, N, plasmids bearing cytokine sequences with at least 7 contiguous matched nucleotides could be unambiguously identified with 5'-acr-dTATTTATT. Unfortunately, because of the ubiquity of these dAT-rich sequences in bacterial DNA, it was not possible to use these probes for direct colony screening. In contrast to the results obtained with DNA, at the RNA level, with IL-1 beta mRNA bound to nitrocellulose, the hybrid formed with 5'-acr-dAATAAATA was very unstable, even in 1M LiCl solution at 2 degrees C; however, in the same salt solution the slightly longer acridine-coupled probes 5'-acr-dAATAAATAGGG and 5'-acr-dAAAGAACAA remained hybridized to their complementary sequences up to about 18 degrees C.